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Į 1-1 WebGL-?B;ʦʰ 3DCGh/ǐɬ[16] 
 





















1-3)̌ȑ͎ŏC"ƃƲ 24 Ƅ 3 Ǽ®͔bweiʖȂ/ēǠ0ȯƄñƄƇFĪ
























































































































































                                                
2 http://www.nature.com/scitable/topicpage/interpreting-shared-characteristics-the- 
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Į 2-1 TimeTree: The Timescale of Life/șʮʴȌ¿
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Į 2-3 L}*si/ñː-BͽȔ/ŧơ͐Ä 
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3.3 ÕYf²¥¤	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Į 3-1 ñː/ͽȔȰ̥[18] 
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˧ 4.1 ͎ɲɣľ 
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 ŃƎĒ˕, 3DCGhFï½B";-˥%"ƷͬF®-ʆ(Į 4-1) 
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Į 4-4 ͽȔȞ̲-ż	BĻė/ŃƎ˧ɠ 















































4.5 ¢Üw¸  


































4.5.2 3D3:B}I  






































4.5.3 ®±b UI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5.2 hß  
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2. (A)ǑȕƷȹ / (B)ƗȇƷȹ -?BǟȄ/͑˲ (7è͏) 
3. ǟȄâţ-͐Bg^i 
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 <meta http-equiv="Content-Type" content="text/html; charset=utf-8" /> 
 <meta name="viewport" content="width=device-width, initial-scale=1.0, user-scalable=no"> 
 <title>WebGL Skeleton Viewer</title> 
 <script type="text/javascript" src="js/libs/jquery-1.12.3.js"></script> 
 <script type="text/javascript" src="js/libs/jquery-ui.min-v1.12.1.js"></script> 
 <script type="text/javascript" src="js/libs/three.min.js"></script> 
 <script type="text/javascript" src="js/controls/OrbitControls.js"></script> 
 <link rel="stylesheet" type="text/css" href="css/style.css" media="all" /> 
 <script src="js/gt.js" type="text/javascript" charset="utf-8"></script> 
 <script src="js/libs/helvetiker_bold.typeface.js"></script> 
 <script type="text/javascript"> 





 <div id="ctrl"> 
  <h1>Skeleton Viewer</h1> 
  <h2>7/LM<>F -1E-</h2> 
  <div id="sliderControl"> 
   <a href="#" id="reset-blend-targets0" class="button1"><img src="img/gt2/Iconx.png" id="rangeImage1"></a> 
   <input type="range" id="morphRange" min="0" max="1" value="0" step="0.01" /> 
   <a href="#" id="reset-blend-targets1" class="button2"><img src="img/gt2/Iconx.png" id="rangeImage2"></a> 
   <input type="hidden" id="rangeValue"> 
   <input type="hidden" id="MorphTarget1"> 
   <input type="hidden" id="MorphTarget2"> 
   <img id="Mes" src="img/gt2/Mes_p2.png" width="295" height="" alt="" style="position: relative; left: -10px; top: 0px; 
margin-bottom: -15px;"> 
   <img id="btn1" src="img/ctrl_button1.png" width="133" height="" alt=""> 
   <img id="btn2" src="img/ctrl_button2.png" width="133" height="" alt=""> 
   <img class="btn3" id="btn3-1" src="img/ctrl_button3-12.png" width="89" height="" alt=""> 
   <div style="display: block; float: left; border: thin solid #666666; border-radius: 1px; padding: 3px 3px;"> 
    <img class="btn3-2" id="btn3-2" src="img/ctrl_button3-2.png" width="78" height="" alt="" style="margin-right: 10px;"> 
    <img class="btn3-2" id="btn3-3" src="img/ctrl_button3-3.png" width="78" height="" alt=""> 
   </div> 
  </div> 
   <img id="plus" src="img/plus.png" width="30" alt="" style="position: absolute; top: 310px; left: 649px;"> 
 </div> 
 
 <div id="gt"> 
  <div id="GT_Main"> 
   <img src="img/gt2/TA.png" width="285" height="" alt="" style="position: relative; top: 10px"> 
   <div id="GT_1"> 
    <img id="Icon0" src="img/gt2/Icon0g.png" width="33" alt="" onclick="selectPath(0);"> 
   </div> 
   <div id="GT_2"> 
    <img id="Path" src="img/gt2/Path6_0.png" width="190" height="" alt=""> 
   </div> 
   <div id="GT_3"> 
    <img id="Icon1" src="img/gt2/Icon1g.png" width="32" alt="" onclick="selectPath(1);"> 
    <img id="Icon2" src="img/gt2/Icon2g.png" width="32" alt="" onclick="selectPath(2);"> 
    <img id="Icon3" src="img/gt2/Icon3g.png" width="32" alt="" onclick="selectPath(3);"> 
    <img id="Icon4" src="img/gt2/Icon4g.png" width="32" alt="" onclick="selectPath(4);"> 
    <img id="Icon5" src="img/gt2/Icon5g.png" width="32" alt="" onclick="selectPath(5);"> 
    <img id="Icon6" src="img/gt2/Icon6g.png" width="32" alt="" onclick="selectPath(6);"> 
   </div> 
   <div id="GT_4"> 
    <img id="Arw" src="img/gt2/A0.png" width="32" height="" alt=""> 
   </div> 
   <div id="GT_5"> 
    <img id="Mes" src="img/gt2/Mes_p2.png" width="295" height="" alt="" style="position: relative; left: -10px; top: -20px"> 
   </div> 
  </div> 
 </div> 
 




// Ready function 
$(document).ready( 
 function(){ 
  // Reset Slider Button 
  $("#reset-blend-targets0").click( 
   function(){ 
    morphReset(0); 
    if(AutoMorphing == true)  
     setAutoMorphing(); 
   }); 
 
  $("#reset-blend-targets1").click( 
   function(){ 
    morphReset(1); 
    if(AutoMorphing == true) 
     setAutoMorphing(); 
   }); 
 
  $("#btn1").click( 
   function(){ 
    setAutoMorphing(); 
   }); 
 
  $("#btn2").click( 
   function(){ 
    setAutoRotation(); 
   }); 
 
  $("#btn3-1").click( 
   function(){ 
    changeTexture(); 
   }); 
 
  $("#btn3-2").click( 
   function(){ 
    skComp(); 
   }); 
 
  $("#btn3-3").click( 
   function(){ 
    skComp(); 
   }); 
 
  // Relate Slider and Morphing Function 
  $("#morphRange").on("input change", function(){ 
   slideRange(this.value); 




// Set WebGL Variables 
var camera, camera2, cameraD, scene, scene2, scene3, sceneD, projector,renderer; 
var mesh1_bone =new THREE.Object3D(); 
var loader=new THREE.JSONLoader(); 
var loader2=new THREE.JSONLoader(); 
var texture = new THREE.ImageUtils.loadTexture('model/Skeleton_path6/color.png'); 
var material = new THREE.MeshLambertMaterial({map:texture}); 
var material2 = new THREE.MeshBasicMaterial({color: 0x444444}); 
var material3 = new THREE.LineBasicMaterial({ color: 0xaaaaaa}); 
 
var material4 = new THREE.LineBasicMaterial({ color: 0x333333}); 
var material4_w2 = new THREE.LineBasicMaterial({ color: 0x333333, linewidth: 2}); 









// var SCREEN_WIDTH=window.innerWidth; 





var initPos=new THREE.Vector3(700,50,1900); 
var initLight=new THREE.Vector3(0,1500,1000); 
var initRot = -90*(Math.PI / 360); 
var deltaCam=new THREE.Vector3(); 
var ablight,ablight2,dlight,d2light,d3light; 
 
var counter = 0; 
var AutoMorphing = false; 
var AutoRotation = false; 
var Colorize = false; 
var SkeletonComparing = false; 
var moveCounter = 0; 
var panCounter = 0; 
 
var Animation = true; 
var AnimationSpeed = 0.025; 
var StopTime = 25; 
var StopAnimation = 20; 
 
var mj = 150; //measure(Scale) unit 
var mjx2 = 300; //measure(Scale) unit 
var mjX = 20; 
var mjY = 15; 
var mjZ = 40; 
 
var rV = 0.5; //rangeValue 
var mt1, mt2; //morphTarget 
var tCamX, tCamY, tCamZ; //tmp Camera position 
var tRot; //tmp Rotation 
var tmpAM; //tmp AutoMorphin 
 
 
// taget for Tracking camera mode 
var targetArray = [ -262, 80, -150, -180, -150, -60, 210]; 
var targetArray3D = [ [50, -262, 50], [500, 80, 500], [280, -150, 280], [280, -180, 280], [340, -150, 340], [580, -60, 580], [2000, 210, 2000]]; 
var targetDelta  = 0; 
var targetDef; 
var targetDelta3D = [0, 0, 0]; 
var targetDef3D = [0, 0, 0]; 
var targetErr3D = [false, false, false] 
var targetErr = false; 
var targetErr2 = false; 
 
var ErrCounter = 0; 
var SliderMoveR = true; 
 
// Create objects for Scale 
var lineGeometryX; 
var lineX = new THREE.Object3D(); 
 
var lineGeometryY; 
var lineY = new THREE.Object3D(); 
 
var lineGeometryZ; 
var lineZ = new THREE.Object3D(); 
 
for(var i=0; i<=mjX/2; i++) { 
 lineGeometryX = new THREE.Geometry(); 
 if(-1500+i*mjx2 == 0){ 
  lineGeometryX.vertices.push( 
   new THREE.Vector3( -1500, -275, 0 ), 
   new THREE.Vector3( 1500, -275, 0 ) 
   ); 
  var line_x = new THREE.Line( lineGeometryX, material3 ); 
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 } else { 
  lineGeometryX.vertices.push( 
   new THREE.Vector3( ((-0.5)*mjX/2+i)*mjx2, -275, -10 ), 
   new THREE.Vector3( ((-0.5)*mjX/2+i)*mjx2, -275, 10 ) 
   ); 






for(var i=0; i<=mjY/2; i++) { 
 lineGeometryY = new THREE.Geometry(); 
 if( i == 0){ 
  lineGeometryY.vertices.push( 
   new THREE.Vector3( 0, -275, 0 ), 
   new THREE.Vector3( 0, 1500, 0 ) 
   ); 
  var line_y = new THREE.Line( lineGeometryY, material3 ); 
 } else { 
  lineGeometryY.vertices.push( 
   new THREE.Vector3( 0, -275+i*mjx2, -10 ), 
   new THREE.Vector3( 0, -275+i*mjx2, 10 ) 
   ); 






for(var i=0; i<=mjZ/2; i++) { 
 lineGeometryZ = new THREE.Geometry(); 
 if(-3000+i*mjx2 == 0){ 
  lineGeometryZ.vertices.push( 
   new THREE.Vector3( 0, -275, -3000 ), 
   new THREE.Vector3( 0, -275, 3000 ) 
   ); 
  var line_z = new THREE.Line( lineGeometryZ, material3 ); 
 } else { 
  lineGeometryZ.vertices.push( 
   new THREE.Vector3( 0 , -285, ((-0.5)*mjZ/2+i)*mjx2), 
   new THREE.Vector3( 0, -265, ((-0.5)*mjZ/2+i)*mjx2) 
   ); 








var Texts3 = new THREE.Object3D(); 
 
var TextGeometry = new THREE.TextGeometry( ' 1 m', { 
 size: 30, height: 1, curveSegments: 3, 
 font: "helvetiker", weight: "bold", style: "normal" 
}); 
var Text1m = new THREE.Mesh( TextGeometry, material3 ); 
Text1m.position.y = 10; 
Texts3.add(Text1m); 
 
var TextGeometry = new THREE.TextGeometry( ' 2 m', { 
 size: 30, height: 1, curveSegments: 3, 
 font: "helvetiker", weight: "bold", style: "normal" 
}); 
var Text2m = new THREE.Mesh( TextGeometry, material3 ); 
Text2m.position.y = 310; 
Texts3.add(Text2m); 
 
var TextGeometry = new THREE.TextGeometry( ' 3 m', { 
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 size: 30, height: 1, curveSegments: 3, 
 font: "helvetiker", weight: "bold", style: "normal" 
}); 
var Text3m = new THREE.Mesh( TextGeometry, material3 ); 
Text3m.position.y = 610; 
Texts3.add(Text3m); 
 
var TextGeometry = new THREE.TextGeometry( ' 4 m', { 
 size: 30, height: 1, curveSegments: 3, 
 font: "helvetiker", weight: "bold", style: "normal" 
}); 
var Text4m = new THREE.Mesh( TextGeometry, material3 ); 
Text4m.position.y = 910; 
Texts3.add(Text4m); 
 
var TextGeometry = new THREE.TextGeometry( ' 5 m', { 
 size: 30, height: 1, curveSegments: 3, 
 font: "helvetiker", weight: "bold", style: "normal" 
}); 
var Text5m = new THREE.Mesh( TextGeometry, material3 ); 




















 camera=new THREE.PerspectiveCamera(40,1368/window.innerHeight,0.1,10000); 
 camera.position.set(120, 115, 985); 
 camera.rotation.set(-0.1, 0.25, 0.05); 
 
 camera2=new THREE.PerspectiveCamera(40,1368/window.innerHeight,0.1,10000); 
 camera2.position.set(120, 115, 985); 
 camera2.rotation.set(-0.1, 0.25, 0.05); 
 
 cameraD=new THREE.PerspectiveCamera(40,1368/window.innerHeight,1,2); 
 
 // Create Scene 
 scene=new THREE.Scene(); 
 scene2=new THREE.Scene(); 
 scene3=new THREE.Scene(); 
 sceneD=new THREE.Scene(); 
 
 // Light setting 
 ablight = new THREE.AmbientLight(0x444433); 
 scene.add(ablight); 
 


























 // Create Renderer 







 // Add Renderer to DOM 
 container.appendChild(renderer.domElement); 
 
 // Load models 
 loader.load('model/Skeleton_path6/skeleton.js', loadCallBack); 










// Callback function for Skeleton model 
function loadCallBack(geometry){ 
 



















// Callback function for Skin model 
function loadCallBack2(geometry){ 
 




















// if user slide the range 
function slideRange(value){ 
 
 AutoMorphing = true; 
 setAutoMorphing(); 
 
 if(mt1 == 0) { 
  mesh1_bone.morphTargetInfluences[mt2-1] = value; 
  mesh2_skin.morphTargetInfluences[mt2-1] = value; 
 } else { 
  mesh1_bone.morphTargetInfluences[mt1-1] = 1-value; 
  mesh2_skin.morphTargetInfluences[mt1-1] = 1-value; 
  mesh1_bone.morphTargetInfluences[mt2-1] = value; 
  mesh2_skin.morphTargetInfluences[mt2-1] = value; 
 } 
 
 if(targetErr3D[0] == false) { 
  camera2.position.x = targetDef3D[0] + (targetDelta3D[0]*value); 
  camera2.position.z = targetDef3D[2] + (targetDelta3D[2]*value); 
 } else { 
  camera2.position.x = targetDef3D[0] - (targetDelta3D[0]*value); 
  camera2.position.z = targetDef3D[2] - (targetDelta3D[2]*value); 
 } 
 if(targetErr3D[1] == false) { 
  controls2.target.y = targetDef + (targetDelta*value); 
  camera2.position.y = targetDef3D[1] + (targetDelta3D[1]*value); 
 } else { 
  controls2.target.y = targetDef - (targetDelta*value); 
  camera2.position.y = targetDef3D[1] - (targetDelta3D[1]*value); 
 } 





// reset morphTargetInfluences 




 Animation = true; 
 StopAnimation = 20; 
 
 ErrCounter = 0; 
 SliderMoveR = true; 
 
 if(value == 0) { 
  if(mt1 == 0) { 
   mesh1_bone.morphTargetInfluences[mt2-1] = 0; 
   mesh2_skin.morphTargetInfluences[mt2-1] = 0; 
  } else { 
   mesh1_bone.morphTargetInfluences[mt1-1] = 1; 
   mesh2_skin.morphTargetInfluences[mt1-1] = 1; 
   mesh1_bone.morphTargetInfluences[mt2-1] = 0; 
   mesh2_skin.morphTargetInfluences[mt2-1] = 0; 
  } 
  rV = 0; 
 } else if(value == 1) { 
  if(mt1 == 0) { 
   mesh1_bone.morphTargetInfluences[mt2-1] = 1; 
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   mesh2_skin.morphTargetInfluences[mt2-1] = 1; 
  } else { 
   mesh1_bone.morphTargetInfluences[mt1-1] = 0; 
   mesh2_skin.morphTargetInfluences[mt1-1] = 0; 
   mesh1_bone.morphTargetInfluences[mt2-1] = 1; 
   mesh2_skin.morphTargetInfluences[mt2-1] = 1; 
  } 
  rV = 1; 
 } 
 
 if(targetErr3D[0] == false) { 
  camera2.position.x = targetDef3D[0] + (targetDelta3D[0]*value); 
  camera2.position.z = targetDef3D[2] + (targetDelta3D[2]*value); 
 } else { 
  camera2.position.x = targetDef3D[0] - (targetDelta3D[0]*value); 
  camera2.position.z = targetDef3D[2] - (targetDelta3D[2]*value); 
 } 
 if(targetErr3D[1] == false) { 
  controls2.target.y = targetDef + (targetDelta*value); 
  camera2.position.y = targetDef3D[1] + (targetDelta3D[1]*value); 
 } else { 
  controls2.target.y = targetDef - (targetDelta*value); 





function setAutoMorphing() { 
 if(counter!=0){ 
  if(AutoMorphing == true) { 
   AutoMorphing = false; 
   $("#btn1").css({opacity: "0.4"}); 
  } else if(AutoMorphing == false) { 
   AutoMorphing = true; 
   // StopAnimation = 20; 
   $("#btn1").css({opacity: "1.0"}); 




function setAutoRotation() { 
 if(counter!=0){ 
  moveCounter = 0; 
  if(AutoRotation == true) { 
   AutoRotation = false; 
   $("#btn2").css({opacity: "0.4"}); 
  } else if(AutoRotation == false) { 
   AutoRotation = true; 
   $("#btn2").css({opacity: "1.0"}); 




function changeTexture() { 
 if(counter!=0){ 
  if(Colorize == true) { 
   Colorize = false; 
   $("#btn3-1").attr("src","img/ctrl_button3-12.png"); 
   mesh1_bone.material.map = new THREE.ImageUtils.loadTexture("model/Skeleton_path6/color.png"); 
  } else if(Colorize == false) { 
   Colorize = true; 
   $("#btn3-1").attr("src","img/ctrl_button3-1.png"); 
   mesh1_bone.material.map = new THREE.ImageUtils.loadTexture("model/Skeleton_path6/0" + mt1 + "-0" + mt2 + ".png"); 









  if(SkeletonComparing == true) { 
   mousedown = false; 
   SkeletonComparing = false; 
   $("#btn3-3").css({opacity: "0.4"}); 
   $("#btn3-2").css({opacity: "1.0"}); 
   $("#plus").css({opacity: "1.0"}); 
 
   camera.position.set(tCamX, tCamY, tCamZ); 
 
   mesh1_bone.rotation.y = tRot; 
   mesh2_skin.rotation.y = tRot; 
   lineX.rotation.y = tRot; 
   lineY.rotation.y = tRot; 
   lineZ.rotation.y = tRot; 
   Texts3.rotation.y = -tRot; 
 
  } else if(SkeletonComparing == false) { 
   SkeletonComparing = true; 
 
   $("#btn3-2").css({opacity: "0.4"}); 
   $("#btn3-3").css({opacity: "1.0"}); 
   $("#plus").css({opacity: "0.0"}); 
 
   tCamX = camera.position.x; 
   tCamY = camera.position.y; 
   tCamZ = camera.position.z; 
 
   tRot = mesh1_bone.rotation.y; 
 






 if (AutoMorphing == true && StopAnimation == StopTime) { 
  if (Animation == true && mesh1_bone.morphTargetInfluences[mt2-1] <= 1 && SliderMoveR ==true) { 
 
   if(mt1==0){ 
    mesh1_bone.morphTargetInfluences[mt2-1] += AnimationSpeed; 
    mesh2_skin.morphTargetInfluences[mt2-1] += AnimationSpeed; 
   } else { 
    mesh1_bone.morphTargetInfluences[mt1-1] -= AnimationSpeed; 
    mesh1_bone.morphTargetInfluences[mt2-1] += AnimationSpeed; 
    mesh2_skin.morphTargetInfluences[mt1-1] -= AnimationSpeed; 
    mesh2_skin.morphTargetInfluences[mt2-1] += AnimationSpeed; 
   } 
 
   if(canMorph) { 
    if(targetErr3D[0] == false) { 
     camera2.position.x += targetDelta3D[0]/40; 
     camera2.position.z += targetDelta3D[2]/40; 
    } else { 
     camera2.position.x -= targetDelta3D[0]/40; 
     camera2.position.z -= targetDelta3D[2]/40; 
    } 
    if(targetErr3D[1] == false) { 
     controls2.target.y += targetDelta/40; 
     camera2.position.y += targetDelta3D[1]/40; 
    } else { 
     controls2.target.y -= targetDelta/40; 
     camera2.position.y -= targetDelta3D[1]/40; 
    } 
   } 
 
   ErrCounter = 0; 
 
  } else if (1 < mesh1_bone.morphTargetInfluences[mt2-1]){ 
   Animation = false; 
   SliderMoveR = false; 
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   if(mt1==0){ 
    mesh1_bone.morphTargetInfluences[mt2-1] = 1; 
    mesh2_skin.morphTargetInfluences[mt2-1] = 1; 
   } else { 
    mesh1_bone.morphTargetInfluences[mt1-1] = 0; 
    mesh1_bone.morphTargetInfluences[mt2-1] = 1; 
    mesh2_skin.morphTargetInfluences[mt1-1] = 0; 
    mesh2_skin.morphTargetInfluences[mt2-1] = 1; 
   } 
   StopAnimation -= 1; 
 
   if(canMorph) { 
    controls2.target.y = targetArray[mt2]; 
    camera2.position.x = targetArray3D[mt2][0]; 
    camera2.position.y = targetArray3D[mt2][1]; 
    camera2.position.z = targetArray3D[mt2][2]; 
   } 
 
  } else if (Animation == false && 0 <= mesh1_bone.morphTargetInfluences[mt2-1] && SliderMoveR ==false) { 
   if(mt1==0){ 
    mesh1_bone.morphTargetInfluences[mt2-1] -= AnimationSpeed; 
    mesh2_skin.morphTargetInfluences[mt2-1] -= AnimationSpeed; 
 
   } else { 
    mesh1_bone.morphTargetInfluences[mt2-1] -= AnimationSpeed; 
    mesh1_bone.morphTargetInfluences[mt1-1] += AnimationSpeed;; 
    mesh2_skin.morphTargetInfluences[mt2-1] -= AnimationSpeed; 
    mesh2_skin.morphTargetInfluences[mt1-1] += AnimationSpeed;; 
 
   } 
 
   ErrCounter = 0; 
 
   if(canMorph){ 
    if(targetErr3D[0] == false) { 
     camera2.position.x -= targetDelta3D[0]/40; 
     camera2.position.z -= targetDelta3D[2]/40; 
    } else { 
     camera2.position.x += targetDelta3D[0]/40; 
     camera2.position.z += targetDelta3D[2]/40; 
    } 
    if(targetErr3D[1] == false) { 
     controls2.target.y -= targetDelta/40; 
     camera2.position.y -= targetDelta3D[1]/40; 
    } else { 
     controls2.target.y += targetDelta/40; 
     camera2.position.y += targetDelta3D[1]/40; 
    } 
   } 
  } else if (mesh1_bone.morphTargetInfluences[mt2-1] < 0){ 
   Animation = true; 
   SliderMoveR = true; 
   mesh1_bone.morphTargetInfluences[mt2-1] = 0; 
   mesh2_skin.morphTargetInfluences[mt2-1] = 0; 
   StopAnimation -= 1; 
 
   if(canMorph) { 
    controls2.target.y = targetArray[mt1]; 
    camera2.position.x = targetArray3D[mt1][0]; 
    camera2.position.y = targetArray3D[mt1][1]; 
    camera2.position.z = targetArray3D[mt1][2]; 
   } 
  } 
 } else if (StopAnimation != StopTime){ 
  if (StopAnimation == 0) { 
   StopAnimation = StopTime; 
  } else if (0 < StopAnimation) { 
   StopAnimation -= 1; 





 rV = mesh1_bone.morphTargetInfluences[mt2-1]; 
 
 if (AutoRotation == true) { 
  mesh1_bone.rotation.y += -0.5 *(Math.PI / 360); 
  mesh2_skin.rotation.y += -0.5 *(Math.PI / 360); 
  lineX.rotation.y += -0.5 *(Math.PI / 360); 
  lineY.rotation.y += -0.5 *(Math.PI / 360); 
  lineZ.rotation.y += -0.5 *(Math.PI / 360); 
  Texts3.rotation.y += -0.5 *(Math.PI / 360); 
 
 } else { 
  if(canMorph == true){ 
   if(counter != 0) 
    moveCounter++; 
   if(moveCounter > 500) { 
   } 






function setRange(value) { 
 document.getElementById("morphRange").value = value; 
 
 if(document.getElementById("morphRange").value == 0.5){ 
  ErrCounter += 1; 
  if(ErrCounter > 1) { 
   var valueStr = Number(value.substring(0,4)); 
   if(mt1 == 0) { 
    mesh1_bone.morphTargetInfluences[mt2-1] = valueStr; 
    mesh2_skin.morphTargetInfluences[mt2-1] = valueStr; 
   } else { 
    mesh1_bone.morphTargetInfluences[mt1-1] = 1-valueStr; 
    mesh2_skin.morphTargetInfluences[mt1-1] = 1-valueStr; 
    mesh1_bone.morphTargetInfluences[mt2-1] = valueStr; 
    mesh2_skin.morphTargetInfluences[mt2-1] = valueStr; 
   } 
   rV = valueStr; 
   document.getElementById("morphRange").value = valueStr; 




function canMorph3D(morphTarget1, morphTarget2) { 
 mt1 = morphTarget1; 
 mt2 = morphTarget2; 
 for(var i=0; i < 7; i++) { 
  if(mt1 == 0) { 
   mesh1_bone.morphTargetInfluences[i] = 0; 
   mesh2_skin.morphTargetInfluences[i] = 0; 
  } else { 
   if(i == mt1) { 
    mesh1_bone.morphTargetInfluences[i-1] = 1; 
    mesh2_skin.morphTargetInfluences[i-1] = 1; 
   } else { 
    mesh1_bone.morphTargetInfluences[i-1] = 0; 
    mesh2_skin.morphTargetInfluences[i-1] = 0; 
   } 
  } 
 } 




 if(counter == 1) { 
  $("#btn3-1").css({opacity: "1.0"}); 
  $("#btn3-2").css({opacity: "1.0"}); 
  setAutoMorphing(); 
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  setAutoRotation(); 
  Colorize = false; 
  // changeTexture(); 
  controls.noPan = false; 
  controls.noZoom = false; 
  controls.noRotate = false; 
 } 
 
 if(Colorize == true) { 
  $("#btn3-1").css({opacity: "1.0"}); 
  mesh1_bone.material.map = new THREE.ImageUtils.loadTexture("model/Skeleton_path6/0" + mt1 + "-0" + mt2 + ".png"); 
 } 
 
 controls2.target.y = targetArray[mt1]; 
 targetDef = targetArray[mt1]; 
 targetDelta = Math.floor( Math.max(targetArray[mt1], targetArray[mt2]) - Math.min(targetArray[mt1], targetArray[mt2])); 
 
 for(var i=0; i<3; i++) { 
  targetDef3D[i] = targetArray3D[mt1][i]; 
  targetDelta3D[i] = Math.floor( Math.max(targetArray3D[mt1][i], targetArray3D[mt2][i]) - Math.min(targetArray3D[mt1][i], 
targetArray3D[mt2][i])); 
 } 
 camera2.position.x = targetDef3D[0]; 
 camera2.position.y = targetDef3D[1]; 
 camera2.position.z = targetDef3D[2]; 
 
 if(targetArray3D[mt1][0]>targetArray3D[mt2][0]) { 
  targetErr3D[0] = true; 
 } else { 
  targetErr3D[0] = false; 
 } 
 
 if(targetArray3D[mt1][1]>targetArray3D[mt2][1]) { 
  targetErr3D[1] = true; 
 } else { 
  targetErr3D[1] = false; 
 } 
 
 if(targetArray3D[mt1][2]>targetArray3D[mt2][2]) { 
  targetErr3D[2] = true; 
 } else { 








var controls = new THREE.OrbitControls(camera); 
controls.target = new THREE.Vector3(0, 0, 0); 
controls.noPan = true; 
controls.noZoom = true; 
controls.noRotate = true; 
 
var controls2 = new THREE.OrbitControls(camera2); 
controls2.target = new THREE.Vector3(0, 0, 0); 
controls2.noPan = true; 
controls2.noZoom = true; 
controls2.noRotate = true; 
 
var controlsD = new THREE.OrbitControls(cameraD); 
controlsD.target = new THREE.Vector3(0, 0, 0); 
 
 
// Overlaid rendering 
function render() { 
 
 if(panCounter == 0) { 









 if(SkeletonComparing) { 
  renderer.render(scene3,camera2); 
  if(canMorph == true) { 
   setRange(rV); 
   renderer.clearDepth(); 
   renderer.render(scene2,camera2); 
   renderer.clearDepth(); 
   renderer.render(scene,camera2); 
  } 
 } else { 
  renderer.render(scene3,camera); 
  if(canMorph == true) { 
   setRange(rV); 
   renderer.clearDepth(); 
   renderer.render(scene2,camera); 
   renderer.clearDepth(); 
   renderer.render(scene,camera); 






// Detarminate touch / mouse position 
var mousedown = false; 
 
document.body.addEventListener('mousedown', function(e){ 
 if((e.pageX > 100 && e.pageX < 260) && (e.pageY > 120 && e.pageY < 140)) { 
  controls.enabled = false; 
  controls2.enabled = false; 
  controlsD.enabled = false; 
 } else { 
  controls.enabled = true; 
  controls2.enabled = true; 
  controlsD.enabled = true; 
 } 
 mousedown = true; 




 controls.enabled = true; 
 controls2.enabled = true; 




 if(!mousedown) return; 
 
 if(SkeletonComparing && controls.enabled) { 
  moveDistance = {x: prevPosition.x - e.pageX, y: prevPosition.y - e.pageY}; 
 
  mesh1_bone.rotation.y -= moveDistance.x * 0.01; 
  mesh2_skin.rotation.y -= moveDistance.x * 0.01; 
  lineX.rotation.y -= moveDistance.x * 0.01; 
  lineY.rotation.y -= moveDistance.x * 0.01; 
  lineZ.rotation.y -= moveDistance.x * 0.01; 
  Texts3.rotation.y -= moveDistance.x * 0.01; 
 } 
 







 mousedown = false; 
 controls.enabled = true; 
 controls2.enabled = true; 





 if((e.pageX > 100 && e.pageX < 260) && (e.pageY > 120 && e.pageY < 140))  { 
  controls.enabled = false; 
  controls2.enabled = false; 
  controlsD.enabled = false; 
 } else { 
  controls.enabled = true; 
  controls2.enabled = true; 
  controlsD.enabled = true; 
 } 
 mousedown = true; 




 controls.enabled = true; 
 controls2.enabled = true; 





 if(!mousedown) return; 
 
 if(SkeletonComparing && controls.enabled) { 
  moveDistance = {x: prevPosition.x - e.pageX, y: prevPosition.y - e.pageY}; 
 
  mesh1_bone.rotation.y -= moveDistance.x * 0.01; 
  mesh2_skin.rotation.y -= moveDistance.x * 0.01; 
  lineX.rotation.y -= moveDistance.x * 0.01; 
  lineY.rotation.y -= moveDistance.x * 0.01; 
  lineZ.rotation.y -= moveDistance.x * 0.01; 
  Texts3.rotation.y -= moveDistance.x * 0.01; 
 } 
 




 mousedown = false; 
 controls.enabled = true; 
 controls2.enabled = true; 










  overflow: auto; 




 font-family: sans-serif; 
 background-color: #000000; 
 margin: 0px; 
 overflow: hidden; 
 color: rgba(200, 200, 200, 1.0); 
} 
 
a:hover img { 
 opacity: 0.7; 




 font-size: 25px; 
 padding: 0; 
 margin: 0; 




 font-size: 20px; 
 padding: 0; 
 margin: 0; 
 text-align: center; 




 display: block; 
 float: left; 
 position: absolute; 
 top: 20px; 
 left: 20px; 
 height: 310px; 
 width: 280px; 
 text-align: left; 
 padding: 10px 20px; 
 font-size: 13px; 
 background-color: rgba(230, 230, 230, 0.15); 
 border: thin solid #666666; 
 border-radius: 1px; 




 margin-top: 20px; 
 margin-bottom: 30px; 
 height: 550px; 
 display: block; 




 float: left; 
 display: block; 
 height: 50px; 
 width: 50px; 




 float: left; 
 display: block; 
 width: 159px; 
 position: relative; 
 top: 15px; 
 margin-left: 8px; 




 float: left; 
 display: block; 
 height: 50px; 
 width: 50px; 




 float: left; 
 display: block; 
 margin-top: 20px; 
 margin-bottom: 10px; 
 margin-right: 10px; 
 margin-bottom: 10px; 




 float: left; 
 display: block; 
 margin-top: 20px; 
 margin-bottom: 10px; 




 float: left; 
 display: block; 
 margin-right: 13px; 




 float: left; 
 display: block; 
} 
 
#btn3-1, #btn3-2, #btn3-3 { 




 float: left; 
 display: block; 
 width: 280px; 
 position: absolute; 
 bottom: 20px; 
 left: 20px; 
 padding: 0px 20px; 
 margin-top: 30px; 
 border: thin solid #666666; 
 border-radius: 1px; 
 background-color: rgba(230, 230, 230, 0.15); 
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 z-index: 1000; 
} 
#GT_Main { 
 float: left; 
 display: block; 
 width: 285px; 




 float: left; 
 display: block; 
 width: 32px; 
 height: 101px; 




 float: left; 
 display: block; 
 width: 180px; 




 float: left; 
 display: block; 
 width: 32px; 
 height: 203px; 




 float: left; 
 display: block; 
 width: 32px; 




 float: left; 
 display: block; 
 width: 285px; 




 padding-top: 0px; 
} 
 
#Icon1, #Icon2, #Icon3, #Icon4, #Icon5, #Icon6 { 
 margin-left: 4px; 
 margin-top: -4px; 
} 
 
#Icon0:hover, #Icon1:hover, #Icon2:hover, #Icon3:hover, 
#Icon4:hover, #Icon5:hover, #Icon6:hover { 




var Selecter1 = -1; 
var Selecter2 = -1; 
var canMorph = false; 
 
$(document).ready(function(){ 
 console.info("Selecter1:", Selecter1); 
 console.info("Selecter2:", Selecter2); 
}) 
 
function selectPath(Selected) { 
 
 var SelectedTmp1 = Selected; 
 
 if (Selecter1 + Selecter2 == -2) { //I:85 
  Selecter1 = SelectedTmp1; 
  $('#Icon'+Selected).attr("src","img/gt2/Icon" + Selected + "v.png"); 
  $('#Mes').attr("src","img/gt2/Mes_p1.png"); 
  $('#Arw').css('padding-top', '0px'); 
  $('#Arw').attr("src","img/gt2/A0.png"); 
  canMorph = false; 
 } else if (Selecter1 == -1 || Selecter2 == -1) { //B;	I:85 
  if (Selecter2 == -1) { 
   if(Selecter1 == Selected) { //-I:@->4? Selected1 
    Selecter1 = -1; 
    $('#Icon'+Selected).attr("src","img/gt2/Icon" + Selected + "g.png"); 
    $('#rangeImage1').attr("src","img/gt2/Iconx.png"); 
    $('#rangeImage2').attr("src","img/gt2/Iconx.png"); 
    $('#Mes').attr("src","img/gt2/Mes_p2.png"); 
    $('#Arw').css('padding-top', '0px'); 
    $('#Arw').attr("src","img/gt2/A0.png"); 
    $('#Path').attr("src","img/gt2/Path6_0.png"); 
    canMorph = false; 
   } else { //-I:@->G2  Selected1 
    Selecter2 = Selected; 
    if(Selecter1 == 0 || Selecter2 == 0) { //
 0->H3 
     $('#Mes').attr("src","img/gt2/Mes_e.png"); 
     $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "p.png"); 
     $('#Icon'+Selecter2).attr("src","img/gt2/Icon" + Selecter2 + "p.png"); 
     $('#rangeImage1').attr("src","img/gt2/Icon" +Math.min(Selecter1,Selecter2) + "p.png"); 
     $('#rangeImage2').attr("src","img/gt2/Icon" + Math.max(Selecter1,Selecter2) + "p.png"); 
     $('#Path').attr("src","img/gt2/Path6_0-" + Math.max(Selecter1, Selecter2) + ".png"); 
     $('#Arw').css('padding-top', '0px'); 
     $('#Arw').attr("src","img/gt2/A0.png"); 
     canMorph = true; 
    } else { //
 0->>F 
     $('#Mes').attr("src","img/gt2/Mes_c.png"); 
     $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "b.png"); 
     $('#Icon'+Selecter2).attr("src","img/gt2/Icon" + Selecter2 + "b.png"); 
     $('#rangeImage1').attr("src","img/gt2/Icon" +Math.min(Selecter1,Selecter2) + "b.png"); 
     $('#rangeImage2').attr("src","img/gt2/Icon" + Math.max(Selecter1,Selecter2) + "b.png"); 
     $('#Path').attr("src","img/gt2/Path6_0.png"); 
     var pdT = (Math.min(Selecter1, Selecter2)-1)*34+5; 
     $('#Arw').css('padding-top', pdT + 'px'); 
     $('#Arw').attr("src","img/gt2/A" + Math.abs(Selecter1-Selecter2) +".png"); 
     canMorph = true; 
    } 
   } 
  } else if (Selecter1 == -1) { 
   if(Selecter2 == Selected) { //-I:@->4? Selected1 
    Selecter1 = -1; 
    $('#Icon'+Selected).attr("src","img/gt2/Icon" + Selected + "g.png"); 
    $('#rangeImage1').attr("src","img/gt2/Iconx.png"); 
    $('#rangeImage2').attr("src","img/gt2/Iconx.png"); 
    $('#Mes').attr("src","img/gt2/Mes_p2.png"); 
    $('#Arw').css('padding-top', '0px'); 
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    $('#Arw').attr("src","img/gt2/A0.png"); 
    $('#Path').attr("src","img/gt2/Path6_0.png"); 
    canMorph = false; 
   } else { //-I:@->G2  Selected1 
    Selecter1 = Selected; 
    if(Selecter1 == 0 || Selecter2 == 0) { //
 0->H3 
     $('#Mes').attr("src","img/gt2/Mes_e.png"); 
     $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "p.png"); 
     $('#Icon'+Selecter2).attr("src","img/gt2/Icon" + Selecter2 + "p.png"); 
     $('#rangeImage1').attr("src","img/gt2/Icon" +Math.min(Selecter1,Selecter2) + "p.png"); 
     $('#rangeImage2').attr("src","img/gt2/Icon" + Math.max(Selecter1,Selecter2) + "p.png"); 
     $('#Path').attr("src","img/gt2/Path6_0-" + Math.max(Selecter1, Selecter2) + ".png"); 
     $('#Arw').css('padding-top', '0px'); 
     $('#Arw').attr("src","img/gt2/A0.png"); 
     canMorph = true; 
    } else { //
 0->>F 
     $('#Mes').attr("src","img/gt2/Mes_c.png"); 
     $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "b.png"); 
     $('#Icon'+Selecter2).attr("src","img/gt2/Icon" + Selecter2 + "b.png"); 
     $('#rangeImage1').attr("src","img/gt2/Icon" +Math.min(Selecter1,Selecter2) + "b.png"); 
     $('#rangeImage2').attr("src","img/gt2/Icon" + Math.max(Selecter1,Selecter2) + "b.png"); 
     var pdT = (Math.min(Selecter1, Selecter2)-1)*34+5; 
     $('#Arw').css('padding-top', pdT + 'px'); 
     $('#Arw').attr("src","img/gt2/A" + Math.abs(Selecter1-Selecter2) +".png"); 
     canMorph = true; 
    } 
   } 
  } 
 } else { //.;I:85 
  if (Selecter1 == Selected) { //B;4? #1 
   Selecter1 = -1; 
   $('#Icon'+Selected).attr("src","img/gt2/Icon" + Selected + "g.png"); 
   $('#Icon'+Selecter2).attr("src","img/gt2/Icon" + Selecter2 + "v.png"); 
   $('#rangeImage1').attr("src","img/gt2/Iconx.png"); 
   $('#rangeImage2').attr("src","img/gt2/Iconx.png"); 
   $('#Mes').attr("src","img/gt2/Mes_p1.png"); 
   $('#Arw').css('padding-top', '0px'); 
   $('#Arw').attr("src","img/gt2/A0.png"); 
   $('#Path').attr("src","img/gt2/Path6_0.png"); 
   canMorph = false; 
  } else if (Selecter2 == Selected) { //B;4? #2 
   Selecter2 = -1; 
   $('#Icon'+Selected).attr("src","img/gt2/Icon" + Selected + "g.png"); 
   $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "v.png"); 
   $('#rangeImage1').attr("src","img/gt2/Iconx.png"); 
   $('#rangeImage2').attr("src","img/gt2/Iconx.png"); 
   $('#Mes').attr("src","img/gt2/Mes_p1.png"); 
   $('#Arw').css('padding-top', '0px'); 
   $('#Arw').attr("src","img/gt2/A0.png"); 
   $('#Path').attr("src","img/gt2/Path6_0.png"); 
   canMorph = false; 
  } else if (Selecter1 == Selecter2) { //.;6085 
   Selecter2 = -1; 
   $('#Icon'+Selected).attr("src","img/gt2/Icon" + Selected + "g.png"); 
   $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "v.png"); 
   $('#rangeImage1').attr("src","img/gt2/Iconx.png"); 
   $('#rangeImage2').attr("src","img/gt2/Iconx.png"); 
   $('#Mes').attr("src","img/gt2/Mes_p1.spng"); 
   $('#Arw').css('padding-top', '0px'); 
   $('#Arw').attr("src","img/gt2/A0.png"); 
   $('#Path').attr("src","img/gt2/Path6_0.png"); 
   canMorph = false; 
  } else if ((Selecter1 != -1 && Selecter2 != -1) && (Selecter1 != Selected && Selecter2 != Selected)) { //3I:
85 
   $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "g.png"); 
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   $('#Icon'+Selecter2).attr("src","img/gt2/Icon" + Selecter2 + "g.png"); 
   $('#rangeImage1').attr("src","img/gt2/Iconx.png"); 
   $('#rangeImage2').attr("src","img/gt2/Iconx.png"); 
   Selecter1 = Selected; 
   Selecter2 = -1; 
   $('#Icon'+Selecter1).attr("src","img/gt2/Icon" + Selecter1 + "v.png"); 
   $('#Mes').attr("src","img/gt2/Mes_p1.png"); 
   $('#Arw').css('padding-top', '0px'); 
   $('#Arw').attr("src","img/gt2/A0.png"); 
   $('#Path').attr("src","img/gt2/Path6_0.png"); 
   canMorph = false; 
  } 
 } 
 
 console.log("canMorph: ", canMorph); 
 console.log("Selecter: ", Selecter1, Selecter2); 
 
 if (canMorph == true) { 
  document.getElementById("MorphTarget1").value = Math.min(Selecter1, Selecter2); 
  document.getElementById("MorphTarget2").value = Math.max(Selecter1, Selecter2); 
  console.log("MorphTarget: ", document.getElementById("MorphTarget1").value, " , ", 
document.getElementById("MorphTarget2").value); 
  canMorph3D(document.getElementById("MorphTarget1").value, 
document.getElementById("MorphTarget2").value); 
  // )"*+,$ 
 } else { 
  cannotMorph3D(); 
 } 
 document.onkeydown = pageMove; 
} 
 
function Clear() { 
 var Selecter1 = -1; 
 var Selecter2 = -1; 
 console.log("clear();"); 
 console.info("Selecter1:", Selecter1); 





    "metadata" : 
    { 
        "formatVersion" : 3.1, 
        "sourceFile"    : "Skeleton.obj", 
        "generatedBy"   : "OBJConverter", 
        "vertices"      : 3314, 
        "faces"         : 3474, 
        "normals"       : 0, 
        "colors"        : 0, 
        "uvs"           : 3314, 
        "materials"     : 0 
    }, 
 
    "scale" : 1.000000, 
 
    "materials": [ { 
 "DbgColor" : 15658734, 
 "DbgIndex" : 0, 
 "DbgName" : "default" 
 }], 
 
    "vertices": [0.046838,0.427194,0.362788, (DCN',)"*KA", )], 
 
    "morphTargets": [ 
  { "name": "Skeleton_01", "vertices": [0.374954,7.092189, (DCN),% ,!# 1KA", )]}, 
  { "name": "Skeleton_02", "vertices": [0.198713,2.292710, (DCN),% ,!# 2KA", )]}, 
  { "name": "Skeleton_03", "vertices": [0.161443,2.928966, (DCN),% ,!# 3KA", )]}, 
  { "name": "Skeleton_04", "vertices": [0.160328,4.126679, (DCN),% ,!# 4KA", )]}, 
 { "name": "Skeleton_05", "vertices": [0.400236,7.795532, (DCN),% ,!# 5KA", )]}, 
 { "name": "Skeleton_06", "vertices": [1.108540,13.354311, (DCN),% ,!# 6KA", )]}, 
   ] 
 
    "morphColors": [], 
 
    "normals": [], 
 
    "colors": [], 
 
    "uvs": [[0.26066,0.84232, (DCNUV(!&", )], 
 













( 発見されている最古の哺乳類 ) 現在生きている生物
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ヒト クジラ ウマ コウモリ ネコ
ヒトアデロバシレウス
ウマ
コウモリ
ネコ イヌ
⑤以下の生物から、イヌと進化学的に近いと考えられる種を３つ選択し、該当する選択肢に
◯をつけてください。
⑥下図はどの生物の骨格でしょうか？該当する選択肢に○をつけてください。
⑦下図から、クジラの前肢骨格を正しく表した図を選択し、該当する選択肢に◯をつけてく
ださい。
2/4 次のページへ進んでください。
⑧以下の画像それぞれについて、ひじであると考えられる場所に○をつけてください。
( 解答例 )
3/4 次のページへ進んでください。
⑨以下の図は全て、生物の左前肢の全体もしくは一部分を表し
　ています。
　左図で赤く示された部分は、それぞれ右図のどの部分に
　該当するでしょうか？該当する部分に○をつけてください。
( 解答例 )
4/4 設問は以上で終了です。ありがとうございました。
